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Recent PEP-11 L uminosity I ncrease

« From Junethrough December 2001, the PEP-II
luminosity increased from 3.3t0 4.5 x10%3and the
Integrated luminosity from 175 to 309 pb-t/day

= Reasonsfor increase:
= Number of bunches: 692z 796
= LER vert. digpersion: 250 mm rms & 50 mm rms
=« HER current: 800 mA 1005 mA
=« LER current: 1550 & 1758 mA
= HER ?.*: 60 cm 2 50 cm
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PEP-11 Records

Peak Luminosity Eﬁﬁ’i@ﬁ
4.513?10° cm??sec?” December 15, 2001
762 bunches 1675mA LER 975 mA HER
| ntegration records of delivered luminosity
Best shift (8hrs) 106.2 pb™ Dec 22, 2001
Best 3 shiftsin arow 308.8 pb*? Dec 22-23, 2001
Best 7 days 1.865 fb?” Oct 23-29, 2001
Best month 6.35 fb?? October 2001
Total delivered 70.7 fb?? In First Two Years

Design was 30fb/year. Current daily average correspondsto > 60 fb-Y/year

01/29/2002 HEPAP, Washington DC



Maximum PEP-Il Luminosity
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[ HER Luminosity Spec Lum E HER E LER ECM
985.05 1661.98 4244 206 8992 3120 1059
mA 10730 N*10%*30/ MeV MeV MeV
mA**2
N Buckets/HER Pattern N Buckets/LER Pattern
796 by4_trains_of 23 off by 2 her 796 by4 trains_of 23 off by 2
Last Owl/Day/Swing/24 Hr: 105.0  97.6 106.2 3088 Shift: 2.00 /pb
Peak Luminosities: 4339 4353 4395 4353
PEP-II Luminosity and Currents
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PEP-I| Near Term Plans

= Present run will end July 1, 2002
= Luminosity goal by June 2001 is5x 1033
=« Total integrated luminosity of 100 fb-1in June 2002

« Followed by a four month down
= Two HER RF stations, New Q2 chamber

= New kicker feedthrus, HER upstream collimator
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PEP-I1 B Factory

s
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Other PEP-I1 parameterstried but
not ready for production collisions

s 251125 & 11.5mm (problem: e+ lifetime)
= Horizontal tunes 0.58 & 0.52 (L ER beta beats large)
=« Tricklecharge-- constant e+ injection (BaBar bkgds)

=« Bunch spacing of 2 RF buckets (5% parasitic beam-
beam tune shift |oss)

= Add third LER RF station (short bunches heat IR
Beampipe bellows)

= HER emittance 50 nm & 38 nm (steersLER)

=« HER/LER ?.* 50 cm & 35cm (larger vertical tune
shifts)
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« Accelerator:

= Winter shut down
=« Winter turn on

= Summer shut down
« Fall turn on

01/29/2002

PEP-I1 and KEKB Schedules

PEP-I|

KEKB

Dec 23
Jan 11

July 1
Nov 1

Dec 27
Jan 15

July 1
Sept 1
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USA [37/261]

Cadlifornialnstitute of Technology

UC, Irvine

UC, LosAngeles
UC, San Diego

UC, SantaBarbara
UC, Santa Cruz

U of Cincinnati

U of Colorado
Colorado State
FloridaA&M
Harvard

U of lowa

lowa State U

LBNL

LLNL

U of Louisville

U of Maryland

U of Massachusetts, Amherst
MIT

U of Mississippi
Mount Holyoke College
Northern Kentucky U
U of Notre Dame
ORNL/Y-12

U of Oregon

U of Pennsylvania
Prairie View A&M
Princeton

SLAC

SUNY Albany

U of South Carolina
Stanford U

U of Tennessee

U of Texasat Austin
U of Texas at Dallas
Vanderbilt

U of Wisconsin
Yae

The BABAR
Collaboration
9 Countries

74 | nstitutions
527 Physicists

Canada  [4/15]
U of British Columbia
McGill U

U de Montréal

U of Victoria

China [1/5]

Inst. of High Energy Physics, Beijing

France [5/52]
LAPP, Annecy

LAL Orsay

LPNHE des Universités Paris 6/7
Ecole Polytechnique

CEA, DAPNIA, CE-Saclay

Germany [3/24]

U Rostock
Ruhr U Bochum
Technische U Dresden

Italy [12/94]

INFN and U Bari

INFN and U Ferrara

Lab. Nazionali di Frascati dell' INFN
INFN and U Genova

INFN and U Milano

FN and U Napoli

N and U Padova

FN and U Pavia

INFN, SNSand U Pisa

INFN, Romaand U "La Sapienzd'
INFN and U Torino

INFN and U Trieste

Norway [1/3]

U of Bergen

Russia [1/8]

Budker Institute, Novosibirsk

United Kingdom [10/65]
U of Birmingham

U of Bristol

Brunel University

U of Edinburgh

U of Liverpool

Imperial College

Queen Mary & Westfield College
Royal Holloway, University of London
U of Manchester

Rutherford Appleton Laboratory



Building for the Future!

POST DOC/GRAD STUDENT SUMMARY

(BaBar Physicist Members, not including Associates) 02/10/01
Country Grad Students Post-docs

CANADA 4 4
CHINA 0] 0
FRANCE 10 *x 2
GERMANY 14 3
ITALY 21 *12
NORWAY 1 0]
RUSSIA 0] * 0
UK 25 19
USA 56 59
Totals 131 99

* Underestimated -- people obtain permanent positions very early
01/29/2002 HEPAP, Washington DC



= 24 fblin 2000
~ 40 fbtin 2001

~ 36 fblby June30’02

= 4-month shutdown

2000 — 2002 Oper ations

100 fb by
June 30
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® BoBar Efficiency FEPI < 40 pb ™

.-
—*
@® CoBar Efficiency PEPI > 40 pb ™

HEPAP, Washington DC
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Physics Reach of BABAR

L EEp
R, r TN R TR MMM

. BPhysics A B factory
= ThePrimary testing ground for the CP mechanism of the SM

« TheCKM Matrix

 |sit complex?

= Precision measurement of its parameters, by measurements of CP violation in
B decays, BB(bar) mixing, B lifetime, Br for hadronic, semi-leptonic, and
leptonic B decays.

= RareB decaysand search for physics beyond the SM.
« Charm Physics: A charm factory
Sear ch for DO-DO(bar) mixing, and CP violation in D decays.
Charmed hadron Lifetimes
Strong interaction effectsin char med hadron decays
Engineering information: Absolute branching ratios
= TauPhysics: A Tau factory

= Physicswith thel SR events:
= Measuring R vs sgrt(s)
= Measuring absolute branching ratios of charm decays

st
st
st
st
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BABAR Physics Results

& Journal publication
& Submitted for Publication
& Preéliminary Conference Presentation

] ] ] |
CP Violation Studies Charmonium Studies

5CP violation_ in B Decays to charmonium states (sin2?) #J/2 production in continuum
stlre_ct CP_V In 2-body charmless De_cays (?+K-, ?+70, ?2+| #J/? K* angular analysis

,gsCP V|olat|or_1 in t_he d_ecay Bes 7°7? BIN27? ?eff)_ = Exclusive branching fractions

st!rect CP v!olat_lon _|n B De_cays to charmonium states <3/ K versus J/2 ?

&Di ref:t CP_ V|o_lat|o_n_|n qu_aS| 2jbody charmless Decays 7 (2S)zete-/ 2 )28) 77272

“CP v!olat!on !n mixing with Dileptons . & Inclusive branching fractions

&CP violation in B Decays to Double-Charm states (sin2?, T

Charmless B Decays

&Branching Ratios for 2-body char mless decays: B_ L I_fetl me_S and Mixing
2+7-, 2+K-, K+K-, 270, 7Ks, ?9Ks, KsKs, (?7 =B and B* Lifetimes with fully Reconstructed

#B->? (with K, Ks or K* 2? hadronic B decays

#Be(222) (P2 & BO I\/I!x!ng W!th Dilepton Events _
#nclusive B->?72X_ & BO mixing with fully reconstructed hadronic
#2580 (2777 Bdecays _ _ _

B 3-body (22272770222 & BO mixing, I|f_et|m§s with Semileptonic decays
B (72 ) (K*, 22 7") =B Ilfetl_mes WIFh Dllep_ton Events

#Bes (227)(K*) & B Lifetimes with partially reconstructed B’s

& B0 mixing with partially reconstructed B’s

& 4-prong modes (B al??

01/29/2002 HEPAP, Washington DC



BABAR Physics Results

& Journal publication
& Submitted for Publication
& Preliminary Conference Presentation

B Decays to Open Charm

Radiative Penguins & B D(*)D(¥)
“B? ?7? & Bz D(*) D(*)K modes
B? K**’? & Ratio of Br. For B D K /B« D?
=B7? KM & Bes D(*) D(*) & Inclusive Ds

=b? s? -semiinclusive

& limits on B-&??2 72 = B I_DD(*) _
& B->s 72~ fully inclusive # Ratio of Bz D* K/Be D*?7Partially
Reco)

& Color suppressed modes: DO9?07 7%

Semileptonic B Decays :
Vub & Vcb measurements Charm Physics
& Ratio of B® & B+ SL Branching Fractiond = Lifetime-Differences: DO K-??%s D°

& Semi-leptonic B Branching Fractions | #K+K- o
& Branching Fracs for B (22 22122 |v,| < Wrongsign fraction in D° Decays

D & Limits on D% mixing
# |V, | from Lepton Spectrum & Dalitz analyses (Ds and DO Decays)
= Exclusive DOI??(= [V, ) & Branching fraction For? C,@/pk')
) & D-mixing with SL
Leptonic B Decays & Brancning fragt for CRpsyBegays wWith
e B? ??77%e, IiSR-events P
= B? RTRW? Inclusive Hadron Sl
S56cira & CP violation in 7?
=pectra decays
01/29/2002 od pere=rerert\/ 2Shi Ngton DC
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CP with BABAR

VudV bt Ved Viept VigVip = 0

BO? ?27?, ??, a%?
B.R. ~few 10

Theoretically uncertain ~5OO fb_l
V,, nheededfora
V,, first pass

? ?

' BO? J/? KO
BO? DK, D*’) V Ver C|ean’ S
Eff B.R ~107; tough!! cb Eff B.R. ~ 104
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Raw Asymmetries
Acp (?t) ? 1?7 2w’ sin 2Bsin(?2my ?t) \

" BABAR 40 82 ki BABAR
29 fb? B ? ”(25)K° 29 fb?
30 ‘B 2 2 KO

cl 'S
234B° tags [ 131 B K tags -
2468 tags 20 | 140 B° K tegs

Lol =

0.6 ?f:;i modes 4
0.4 | kaon tags
02| | (Q=15%) \

0N N
-0.2
-0.4

-0.6

- B0 J7KQ |

60 - go7 7(28)K°
- B%? 2_KQ

20k

10

sin2?=0.59+0.20

_ 1
e 5
?t (ps) 2t (p9) ?t (ps)




Thesin(2?) Result

(obtained from likelihood fit)

TN

25
0
_ s 25+
I atbil e .: by 0 I
0.45 | ) 0.5 |
-0.45 M 0.55 ¢
AR N N N TN AN NN SO SRR N S R S o | [ R |
-5 0 5
(?cp=-1) (?cp=+1) At (ps)

sin(2?) = 0.59 % 0.144,, + 0.05,

Prob. of thisresult if CP isconserved : < 3x10°
Prob. of thisresult if CP isconserved (? ,=-1) : <2x10*

01/29/2002 Submitted to PRL July 5, 2001

HEPAP, Washington DC




Futureof sSin2? M easurements

- Increased Statisticsin (cT) s(Golden) modes. B ? (J/? ,?’?23),?C) KO%

= Other CP modescan provideindependent measurements:
« different quark processes
@ various penguin contributions
« angular analysesfor VV modes

Error in Sin2?

Luminosity (fb1) 30 100 500

(cc)s(B? J/? K, etc) 0.14 0.07 0.03
ccd (B? D*"D¥) - 0.3 0.13
sss (B? ?Kg) -- 0.4 0.17

01/29/2002 HEPAP, Washington DC



Time-dependent Asymmetriesin
(rare) BY? ?*7?- decays

NO 15 B | | | | | >15 _II|IIII|IIII|II_
= L ABAR A ) - ABAR A
L=30.4 fb! g [ 77 R - e Y
%10 _—iOK’i? - %10 — 2 K7
2 K- 15 I ]
Events after Iikelihood/éf_/' J @ s [ ]
ratio cuts - ‘.n | “_Imﬂ i ‘ i

O [ | | | i | ] 0 _II|IIII|IIII|II

5.2 cav/ 5.3 0.1 0 (03.1\/

: C e
Total Yields: m_ o g )
N 60 T T T T 60 T T | T T T T
? ? 12 2 i BABAR | % i | | BABlAR_
7 65 ?11 3 [ K™? = [ K7 1796K? -
=40 -139 K? 4 Qo | 3,?,'?—
K??27 217 218 gz [37° g | .
o T S F .
21, ? 63 m2 [ 1 W ]
K K 43 ?4_3 HMELI"_hLJL::hﬁ i 1
O i | | | | O _II|IIII|III | .

5.2 5.3 -0.1 0 0.1
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Preliminary Resultsfor SIN 2a;

a(?2t/%)

f,(?t) ?

[17S;sIn(?m?t)? C, cos(?m,?t)]

4% \

(Sin 22 o)

S(?°?7) ?0.03.2% (stat) ? 0.11(syst)
C(?°?7) ? 20.257,>(stat) ? 0.14(syst)
A (K’?7) ?20.07 ?0.08(stat) ? 0.02(syst)

01/29/2002 HEPAP, Washington DC



?my M easurement in Comparison

ALEPH D‘Shc_gg}; B F,;.l_IH € L
ALEPHYOft ||+ &
ALEPH I/l - - o
91 -94) I 1
ALE]EJ{&?&LT} e+
DE1L.PHI1 ‘JE 913]'_%2}: .
DELFHI1 ?91%3} I ' - ; I
DELEUL v —e—
Ottlol) H——e—H
OPA]_Ldt]’_(_gsg -
o }03}3 [t @ H
SLD &é‘y gtl—)l—lp e?} f + T +
SLD dipqgQeting) e
SLDLRIQEtipy | - —
SLOQJetipel b . '
SLD 96:%188':5 e‘ﬂ H—a—]
BARSSE) o
averme® bow w5 o BN w1 s o ow g g

0.35 04 045 0.5 0.55 0.6 0.65

Am, (ps_l)

0.482 +0.044 +0.024 ps™
0.404 +0.045 H0.027 ps"
0.452 +0.039 +0.044 ps
0.441 +0.026 +H0.029 ps '
0.471 278 +0.034 ps!

0.503 +0.064 +0.071 ps
0.500 +£0.052 +0.043 ps'
0.516 +0.099 000 Lot

0.450 +0.045 0051 ps"
0.562 £0.068 00 ot

0.493 +0.042 +0.027 ps!
0.499 +0.053 +0.015 ps™*
0480 +0.040 H0.051 ps"
0.523 +0.072 +0.043 ps!
0.508 +0.027 +0.007 ps '
0.458 +£0.046 H0.032 ps™
0.437 +£0.043 +0.044 ps’
0.472 +0.049 +0.053 ps!
0.430 +0.043 0078 o1

0.444 +0.029 “T00 et

0.539 +0.060 +0.024 ps
0.567 +0.089 005 Lot

0.497 £0.024 +0.025 ps™
0.580 +0.066 H0.075 ps "
0.561 +0.078 +0.039 ps*
0.452 +0.074 +0.049 ps '
0.520 +0.072 +0.035 ps™
0.503 +0.028 +0.020 ps’
0.516 +0.016 +0.010 ps*
0.493 +£0.012 +0.009 ps"
0.463 +0.008 +H0.016 ps "

0.491 +0.008 ps '




BABAR CP M easurements BABAR Measurementsof Lifetime

Mode S and Mixing measur ement
Sin2?: 0.59+/-0.14+/-0.05
J? Ks: 0.45+/-0.18 Mode BaBar
J? Kl : 0.70+/:0.34
[727720r J/? KO) 0.93+/-0.09+/-0.03 —
BO lifetime:
Fully reco’ edt 1.546+/-0.032+/-0.022 ps
Dileptons 1.557+/-0.028+/-0.027+/-+(0004) ps
CP/T inmixing B->D*|?: 1.529+/-0.012+/- 0.029 ps
A_T(Asymmetry inlikesign (0.005+/-0.012+/-0.014) (Partial reco)
dileptons) 0.998+/-0.006+/-0.007
o/pl
— B+ liftime:
Sin2? ff Full Reco: 1.673+/-0.032+/-0.023 ps
S 0.03+/-0.53+/-0.11 Dileptons 1.655+/-0.027+/0.027 +/-(0.002) ps
C -0.25+/-0.45+/-0.14
2my;
Fully Reco’ ed 0.516+/-0.016+/-010 ps-1
Direct CP- Dileptons 0.493+/-0.012+/-0.009 ps-1
K-?2?? -0.07+/-0.08+/-0.02
2?7?77 0.00+/-0.18+/-0.04
?2s?? -0.21+/-0.18+/-0.03
?2'K+: -0.11+/-0.11+/-0.02
??7? -0.01+/-029(0.31)+/-0.03
N ?? -0.05+/-0.020+/-0.03
N??7? -0.43+/-0.36(0.30)+-0.06
N??7? 0.00+/-0.27+/-0.03
?2?7? -0.044+/-0.076+/-0.012
?7?? -0.04+/-0.18+/-0.02
J?2272? 0.002+/-0.030+/-0.004
J?2?7?7? 0.04+/-0.22+/-0.004




Charmless Hadronic B Decays

Mode

BaBar
(Br/10%)

Mode BaBar
(Br/10%)

BO->?7?7?77 4.1+/-1.0+/-0.7

BO->K+?- 16.7+/-1.6+/-1.3

B->K+K- <25

B->??7?7? <9.6(347??

B->K+7? 10.8+/-2.1(1.9)+-1.0

B->??77+ 18.2+/-3.3(3.0)+-2.0

B->KO0(bar)K+ <24

B->???77? 8.2+/-3.1(2.7)+/-1.2

KOKO(bar) <73

BO->? K+ 7.7+/-1.6(1.4)+-0.8

BO->? KO 8.1+/-3.1(2.5)+/-0.8

BO-> ?K*+ 9.7+/-4.2(3.4)+/-1.7

BO->? K*0 8.7+/-2.5(2.1)+/-1.1

BO->?pi+ <14

B->?’ K+ 70+/-8+/-5

B->7? eta kO 42+/-13(11)+/-4

B->7? etd pi+ <12

B->? K*0 19.8+/-6.5(5.6)+/-1.7

B->? K*+ <33.9

B->7?' X 6.8+/-0.7(1.0)+/0.0(0.5)x10"2

??7? <4

?27?2? <13

?2?? 6.6+/-2.1(1.8)+/-0.7

?2?7? <3

B->h+h-h0
B->??7?7?
B->pi+pi-piO(NR)
B->K+??7?
B->f0??

Limits on Br. For regions of Dalitz
plot

B->hth-h+
B->K+??27?

Ytk akareds
B->K*0?+
B->f0(980)K +

28.9+/5.4+/-4.3
<10.6
<73

<(3to 11)

15.5+/-3.4+/-1.5

<115
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EW Radiative Penguins

Mode BaBar

(Br/10°)
B->Xs?(incl.)
BO->K*0(890) ? 42.3+/-4.0+/-2.2

B+->K*+(890) ?

38.3+/-6.2+/-2.2

B+->K *2(1430) ?

B+->K+?207?
B+->K*?2+?

B->? ? /K* ?
B->? 2 /K* ?
B->KI+]-- <0.5
B->Ke+te-- <0.8(K+); <3.9(K0)
B->??7?? <0.8(K+); <3.7(K0)
B->K*[+l— <29
B->K*et+e- <5.8(K*0); <10.5(K*+)
B->K????? <2.0(K*0);<17.2(K*+)
B->Xsete-
B->Xs????
B->7? <17

HEPAP, Washington DC
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| nclusive M easur ements

(cc) state 247~ | ete- BR(B ? (cc) X) (%) PDG 2000
I? 0.995 + 0.036 1.044 + 0.013 + 0.028 1.15+0.06
I? liret 0.999 + 0.045 0.789 + 0.010 + 0.034 0.80 + 0.08
2(29 1.03+0.16 0.275 + 0.020 + 0.029 0.35+ 0.05
2 1.09+0.21 0.378 + 0.034 + 0.026 0.37 +0.07
2., direct 1.11+0.23 0.353 + 0.034 + 0.024 0.37 +0.07
2 0.78 + 0.68 0.137 + 0.058 + 0.012 -

2., limit <0.2190%C.L. <0.38

J/? “production in continuum et+e- annihilation

> 32 x= (25272 021, ? 0.21,,) pb

I?

HEPAP, Washington DC



Exclusive B Decaysto Charmonium States

Branching Fractions Summary

Mode BR (?10%)
B? J? KO KOG? 2+7- 85+ 0.5+ 0.6
KOg? 2077 9.6+15+0.7
KO, 6.8+0.8+08
All 83+04+05
B ? J? K* 10.1+0.3+05
BO? J? K*O 124+05+09
B ? J? K** 137409+ 1.1
B2 J? 20 0.20 + 0.06 + 0.02
B2 J? 2+9- 0.46 + 0.11 + 0.08
B2 2 (29 KO 68+10+11
B*? ?(29K* 63+05+08
B2 2, KO 54+14+11
B'? 2., K* 75+08+08
48+14+09

0 *0
B°? 2, K

(x 1074
(x 107
(x 107
(x 1074
(x 107
(x 107
(x 107
(x 107)
(x 107
(x 107

(x 107

BR(B+? J/? ?)/BRB*? J? K)=(3.9120.78 20.19)%% (x 107"

BR(B*? J/? ?)/BREB*? J? K*)=(5.1?1.4)P PDG)

01/29/2002

A PDG @®BABAR
Fat o S K
""""" 4 ic]K
B = . K
"""" 2 yesk |
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D T WK
"""" o IwK'K) |
= = oA IWK® (Kson'n’) |
L JYKKoTT) |
0 10 20 30 40

Branching fraction
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Mode

BaBar

BO->D*+D*- 0.88+/-0.16+/-0.12x 103
(Rt=0.22+/-0.18+/-0.03)
B->DOD*-K + 2.8+/-0.7+/-0.5x103
B->D*-D*0K + 6.8+/-1.7+/-1.7x103
B->D*D*-K+ 3.4+/-1.6+/-0.9x103

B->D-D*+ (c.c))
(partial reco.)

Seen

B->D*+K-/D*+7?-
B->D*0K-/D*?? -
B->D+K-/D+?-
B->DOK+/D??+
B->Dcp K+

6.6+/-1.3+/-0.6%

8.3+/-0.6+/-0.3%

BO->D(Q??
BO->D*???

BO->DO0 ?
B->D*0?
BO->D0?
B->D*0?

BO->Ds+ pi-
BO->Ds+K -
B->Ds+ X
B->Ds*+X
B->Ds(*)+D(*)
B->Ds*+D(*)
B->DO0 (DO(bar)) X
B->D+ (D-) X

10.93+/-0.19+/-0.58+/-2.73%
7.9+/-0.8+/-0.7+/-2.0%
5.07+/-0.14+/-0.30+/-1.27%
4.1+/-0.2+/-0.4+/-1.0%

B = Charm X



